This paper gives a novel idea of application of fuzzy based UPFC controller for Reactive Power compensation in an isolated hybrid system and also discusses the improvement of stability in the hybrid system. For detailed analysis a small signal linear model of the hybrid wind-Diesel-tidal model is considered with different loading conditions.The reactive power compensation and stability analysis have been thoroughly analysed by a UPFC Controller. A fuzzy logic controller is designed to tune the parameters of UPFC controller. Simulation result shows that the system parameters attend steady state value with lesser time and complexities.
1.Introduction
Standalone hybrid power systems are small power systems located at remote places to cater the local power demands of those particular places which are situated far away from the main grid. Generally two or more renewable sources are combined to form a hybrid system where shortage due to one source is compensated by the other. [1] - [2] . Wind Diesel systems are commonly used as hybrid system in which a diesel generator works as a backup with a wind turbine to provide power to remote places. Normally Synchronous generators are preferred as Diesel Generator and SCIG/DFIG/PMIG are preferred in Wind Turbine for an better performance and for their rugged characteristics [3] - [5] .In a wind-diesel-tidal hybrid system consisting of both synchronous generator and Induction generator, the Induction generator needs reactive power and is mostly provided by the Synchrous generator. But the supplied reactive power is not sufficient and it creates gap between the demand and supply of reactive power. This gap leads to problems like voltage fluctuation and instability Generally capacitor banks are utilised to compensate reactive power in the power system. As renewable like wind is unpredictable and loads are constantly changing fixed capacitors cannot meet the challenge to compensate reactive power. [7] - [8] .The challenges of power quality issues like voltage instability and reactive power compensation are generally met by the use of FACTS(Flexible AC Transmission System) devices [9] - [10] .
SVC, STACOM and other FACTS devices are used to compensate the reactive power of the power system. They are extensively used for voltage and angle stability studies in power system. Management of reactive power has become an important aspect of hybrid power system and absence of reactive power forces the system to go through a wide voltage variations and lots of fluctuations. Many a times UPFC has been projected as a reactive power compensating device in several literatures. This work proposes an FUZZY based UPFC Controller for reactive power management and stability enhancement in a standalone wind diesel tidal hybrid system. The proposed controller helps in tuning the gains of the PI Controller to enhance the transient stability and reactive power compensating capability of the system.Numerous problems are easily solved with the application of fuzzy controller in power system [11] - [13] . The gains of the PI controller depends upon the type of reactive power load for optimum performance. Due to the variable nature of the load, the PI gains setting of UPFC are adjusted after proper tuning. The paper focuses the fuzzy based approach to tune the PI gains of the UPFC controller over a wide range of load characteristics. The dynamic responses of the hybrid system are shown for 5 % step increase in load reactive power with and without 5% step increase in input wind power. This paper discusses a small signal model of wind-diesel-tidal system for analysis of transient stability and reactive power compensation with introduction of fuzzy based UPFC controller for 5% load change. Section II describes the whole system and the detailed mathematical model of it. Detailed work with application of of fuzzy controller for tuning the gains of PI controller is discussed in section III. Finally the simulation results with detailed descriptions are represented in section IV and conclusion part in Section V.
II. System Configuraion and its Mathematical Modelling
The said structure of standalone wind-diesel-tidal hybrid system basically consists of Induction generator (IG) based wind turbine, DDPMSG based tidal turbine with Synchronous generator (SG) based diesel engine as backup. The block diagram is clearly depicted in Fig. 1 .For a system like this ,the active power is provided by the Induction generator and Synchronous generator. But for reactive power need of the Induction generator and Load an UPFC with fuzzy controller is provided. UPFCs are considered better reactive power compensators in comparison to other FACTS devices like SVC and STATCOM. The hybrid system parameters are mentioned in Table. 
Wind Turbine (Induction Generator) The wind turbine uses an squirrel cage Induction generator.The real and reactive power delivered by the induction generator are given by
The reactive power absorbed by the Induction Generator is given by
Diesel Engine (Synchronous Generator)
For the Diesel system, the modified synchronous generator equation is
(Transient condition) and for incremental change 
Multiplying V j to the above two equations we can get
V m2p =V j γ(t) and V m2q =V j β(t) where γ(t) and β(t) are control variables. (10) From these equations it can be said that the reactive power injected by UPFC depends upon V m2p and angle δ which are proportional to the voltage at the point of connection of UPFC Table 1 Fuzzy rule for Kp and Table 2 Fuzzy rule for Ki .
III. FUZZY LOGIC CONTROLLER (FLC)

IV. Simulation Results
From the MATLAB based simulation which has been carried out taking a fuzzy logic based UPFC Controller for the wind diesel hybrid power system the settling points and peak overshoots of different parameters of the hybrid system are noted..The fuzzy controller has been utilised for compensating reactive power and voltage stability of the hybrid system with a step load change of 5%. The variation of all the system parameters such as small change in reactive power of Synchronous generator, Induction generator, DDPMSG, Reactive Power Change of UPFC, Variation in firing angle, Variation in terminal voltage, Variation in field excitation, Variation in armature voltage, and change of armature voltage under transient, etc., as shown in Fig.  6 are studied for the above mentioned disturbance using traditional PI Controller and the fuzzy controller. 
